Objectives Pre-exposure prophylaxis (PrEP) is a highly effective, HIV prevention strategy increasingly being accessed by gay, bisexual, and other men who have sex with men (GBMSM). GBMSM face structural and individual-level barriers accessing PrEP, including awareness and cost. This paper assesses socio-demographic factors associated with awareness, interest, and willingness to pay for PrEP in a sample of Canadian GBMSM. Methods Data were derived from the 2015 Sex Now survey, a cross-sectional, online survey of GBMSM. Respondents were recruited through social media, sex-seeking Bapps,^and by word of mouth. We used univariable and multivariable logistic regression models to estimate associations between socio-demographic factors and three primary outcomes. Results Our sample consisted of 7176 HIV-negative Canadian GBMSM. Of respondents, 54.7% were aware of PrEP, 47.4% were interested in PrEP, and 27.9% of PrEP-interested respondents reported they would pay for PrEP out-of-pocket. Awareness and interest varied between provinces, while GBMSM outside urban areas were less likely to be PrEP aware. Bisexual-identified men, and men over 50, were less likely to be aware and interested in PrEP in multivariable models. Only annual income and educational attainment were associated with willingness to pay for PrEP. Conclusion This study identifies important disparities in awareness, interest, and willingness to pay for PrEP. Future interventions and educational efforts should target non-gay-identified and older GBMSM, as well as GBMSM outside urban areas. PrEP implementation may risk further perpetuating existing health inequities based on socio-economic status if PrEP continues to be accessed primarily through private insurance or paid for out-of-pocket.
Introduction
Pre-exposure prophylaxis (PrEP) is a highly effective, evidence-based, biomedical HIV prevention strategy that involves taking daily oral antiretroviral (ARV) medication (tenofovir disoproxil fumarate-emtricitabine; TDF-FTC) on an ongoing basis, prior to and after potential exposure to HIV (Lachowsky et al. 2016 ). Use of TDF-FTC for PrEP was approved by the United States (US) Food and Drug Administration (FDA) in July 2012 and by Health Canada in February 2016. Since its approval, PrEP has increasingly been incorporated into comprehensive HIV prevention strategies in the US and Canada, with a primary focus on gay, bisexual, and other men who have sex with men (GBMSM) (Stahlman et al. 2017; Underhill et al. 2016) , as this demographic continues to account for the majority of new HIV infections in North America (Public Health Agency of Canada 2014). Despite the potential for PrEP to be an effective HIV prevention tool for GBMSM, there remain fundamental barriers to its uptake in the Canadian context (King et al. 2014) .
GBMSM face both structural and individual-level barriers effectively accessing PrEP (Knight et al. 2016) . Documented individual-level barriers include health and risk literacy (Knight et al. 2016; Young et al. 2014 ); concerns about drug toxicity, side effects, and effectiveness (King et al. 2014; Golub et al. 2013) ; and need for adherence to medication once started on PrEP (Mayer et al. 2015; Oldenburg et al. 2016) . Lack of awareness of PrEP also constitutes a significant individual-level barrier to access, and has been shown to differ significantly among GBMSM (Lachowsky et al. 2016; Rucinski et al. 2013) . Structural-level barriers include physicians' and nurse practitioners' awareness and willingness to prescribe, or provide necessary follow-up care, for PrEP (Smith et al. 2016; Connif and Evensen 2016) ; stigmatization (Knight et al. 2016) ; and cost (King et al. 2014) . Indeed, the cost of non-generic formulations of TDF-FTC for PrEP can exceed CAD$1000 per month, which ultimately limits its uptake for those without third party insurance, in the absence of provincial funding mechanisms (King et al. 2014) . Individual willingness to pay may be considered an individual-level attribute that reflects both personal inclination to spend money on medication like PrEP, as well as structural barriers related to cost. Together, these barriers may contribute to inequities in the uptake of PrEP.
Eligible GBMSM in Canada currently access PrEP through a variety of means, including private insurance, government health programs, or out-of-pocket. Currently, only the provinces of British Columbia, Ontario, and Quebec, and the First Nations and Inuit Health Branch-a federally funded program responsible for health services and prescription drugs for Indigenous and Inuit people across Canada-publicly fund PrEP for eligible members. Elsewhere, PrEP is principally accessed through private or employer insurance, although there have been media reports that some private insurance carriers have removed PrEP from their formularies (Bell 2016; Himpe 2017) . Generic formulations of PrEP were approved by Health Canada in 2017, although costs could remain as high as CAD$400 per month (CATIE 2017) . To circumvent these cost-related barriers, some Canadians purchase generic PrEP from international pharmacies online, and import their prescription through the US, known as Bbuyers' clubs^ (Hibbard 2017) . Given this complex and geographically varied coverage of PrEP, many Canadians continue to face cost-related barriers.
The purpose of this exploratory analysis is to assess sociodemographic factors associated with awareness of, interest in, and willingness to pay for PrEP, in a sample of Canadian GBMSM. Our goal is to identify subpopulations in the Canadian context which may face disproportionately greater barriers in accessing PrEP, such as cost, or could benefit from targeted PrEP awareness campaigns. Ultimately, these findings can help design interventions to maximize the success of PrEP implementation in Canada, and reduce inequities in its uptake. We hypothesize that both individual characteristics and willingness to pay-a proxy for structural-level barriers related to cost-will impact respondents' ability to access PrEP, particularly among respondents with fewer social and economic resources that are often required to access health innovation (Link and Phelan 1995) .
Methods
Data for this study were derived from Sex Now 2015, a national periodic, community-based, cross-sectional survey of GBMSM in Canada. The Sex Now Survey is stewarded by the Community-Based Research Centre for Gay Men's Health, a non-profit charitable organization dedicated to community-based and participatory research, based in Vancouver, British Columbia. The survey was conducted between November 2014 and April 2015, offered anonymously in English and French. Respondents were recruited online through social media, sex-seeking web-based mobile phone Bapps^and websites, an email invitation sent to past survey respondents, and by word of mouth. The 2015 Sex Now survey was run in collaboration with a group of youth peer researchers, called the Investigaytors, who contributed to all phases of the study, including survey development, analysis, and communicating the results (including the current report).
Ethics
The research ethics committee of the Community-Based Research Centre for Gay Men's Health reviewed and approved this study.
Measures

Awareness of PrEP
Respondents were provided with the following definition of PrEP: BPre Exposure Prophylaxis is a daily antiretroviral medication now available for HIV negative men that can prevent sexual transmission of HIV (not yet approved in Canada [at time of data collection]).^Respondents were asked: BWere you previously aware [of PrEP] before taking this survey?^, and could respond with Bno^or Byes.^Those who answered Byes^were considered aware of PrEP.
Interest in PrEP
To gauge interest in PrEP, respondents were provided with a supplementary definition of PrEP: BPrEP is a new drug-based approach to HIV prevention that uses an antiretroviral medication, Truvada-normally applied in treatment-to help prevent new HIV infections from establishing.^Respondents were asked: BHow interested would you be in taking a daily medication for HIV prevention?^Possible responses included: BYes… I'm interested^; BI'm already taking PrEP^; BI've taken PrEP but not longer on it^; BI'm HIV positive^; or BNo… I'm not interested.^Only respondents who chose BYes… I'm interestedŵ ere considered interested in PrEP. All other respondents were considered not interested in PrEP. Consistent with previous studies assessing awareness and interest in PrEP, HIV-positive participants were excluded from this analysis (Lachowsky et al. 2016; Leonardi et al. 2011; Snowden et al. 2017 ).
Willingness to pay for PrEP
Respondents who indicated they were interested in PrEP were subsequently asked: BWhat would be the maximum you would be willing to pay to access PrEP?^, hereafter referred to as Bwillingness to pay.^Possible responses included: BOnly if covered by my health insurance,^hereafter referred to as Bnot willing to pay,^or BIf less than (enter amount below) per month.^Respondents who chose the latter could indicate an amount between $100 and $1200, in increasing $100 increments. Respondents who selected any dollar amount per month were considered Bwilling to pay.^In univariable and multivariable models, willingness to pay was dichotomized as Bwilling to pay^and Bnot willing to pay.^Respondents who did not have health insurance may have selected Bless than $100^to indicate they would be unwilling to pay for PrEP; to accommodate this potential limitation of the survey measure, a sensitivity analysis was performed, defining willingness to pay as any amount more than $100.
Respondent socio-demographics
Respondents self-reported demographic characteristics, including their sexual orientation, ethnicity, annual personal income before tax, age, level of education, and geography (Table 1) . Geography measures included environment (i.e., urban, suburban, or rural) and province of residence. Additional exclusion criteria included: participants who selfidentified as women (and no other gender identity); respondents who reported they lived outside of Canada; as well as participants who did not complete the survey.
Statistical analyses
Only HIV-negative and HIV-untested respondents were included in this study. Analyses were conducted using IBM SPSS™ Statistics Version 21. First, we used binary logistic regression to estimate crude univariable associations between demographic factors and each of the three outcomes (i.e., awareness, interest, and willingness to pay). Subsequently, three separate multivariable logistic regression models were used to estimate adjusted associations between socio- demographic factors and each of the three outcomes. All multivariable models were adjusted for the respondents' selfreported socio-demographics. Odds ratios (OR) were considered statistically significant if the 95% confidence interval (CI) did not include 1.
Results
Our sample consisted of GBMSM who were HIV-negative (n = 5919) or had an unknown HIV status (n = 1257), for a total of 7176 respondents living in Canada. The demographic characteristics of respondents are detailed in Table 1 . The median age was 42 (interquartile range 29-53 years). Overall, 54.7% (n = 3923) of respondents were aware of PrEP and 47.4% (n = 3399) of respondents reported they were interested in using PrEP. Of respondents who indicated they were interested in using PrEP, 72.1% (n = 2452) said they would only use PrEP if it was covered by their health insurance and the remainder (27.9%) were willing to pay out-ofpocket. The amount respondents were willing to pay for PrEP out-of-pocket per month is summarized in Fig. 1 .
Correlates of awareness
Correlations between demographic characteristics and PrEP awareness, interest, and willingness to pay for PrEP are summarized in Table 2 . In both univariable and multivariable models, PrEP awareness was positively associated with higher educational attainment (compared to completing some high school), while awareness was negatively associated with self-identifying as bisexual or other (compared to selfidentifying as gay), being ≥ 30 years old (compared to ≤ 30), and living in non-urban areas (compared to urban areas). Awareness was not significantly associated with annual personal income in either the univariable or multivariable models.
Correlates of interest
In both univariable and multivariable models, interest in using PrEP was positively associated with respondents who selfreported non-white and non-Aboriginal ethnicity (compared to white). Conversely, interest was negatively associated with self-identifying as bisexual and Bother^(compared to selfidentifying as gay), being ≥ 50 years old (compared to ≤ 30), and holding a graduate degree (compared to some high school). In the univariable model, participants living in small cities/towns or in rural/remote environments were more interested in PrEP compared to those living in urban areas, although this association did not remain significant in the multivariable model when adjusted for other socio-demographic characteristics. Interest in PrEP was not significantly associated with annual personal income.
Correlates of willingness to pay
Only annual personal income and educational attainment were significantly associated with willingness to pay for PrEP outof-pocket in either univariable or multivariable models. Compared to those earning < $20,000, respondents with an annual income ≥ $40,000 were more willing to pay for PrEP. Similarly, those with an undergraduate or graduate degree were more willing to pay for PrEP compared to respondents who completed high school.
Discussion
This study details awareness, interest, and willingness to pay for PrEP among a large sample of GBMSM across Canada. The national scope of the Sex Now survey allows for direct comparison between provinces, which is significant given that most PrEP research in the Canadian context has been conducted in large urban centres (Lachowsky et al. 2016; Young et al. 2014; Lebouché et al. 2016; Ko et al. 2016) . Indeed, we found significant differences in awareness and interest in PrEP between provinces, even after adjusting for socio-demographic and behavioural characteristics. As funding models and interventions for PrEP are being considered across Canada, this research identifies populations that may benefit from additional PrEP education efforts or may face other individual-level barriers accessing PrEP. Ultimately, the results support an implementation strategy that offers financial or medication assistance to reduce demonstrated financial barriers that limit the uptake of this effective health innovation. Notwithstanding the importance of our findings related to high awareness and interest of future PrEP use, one of the novel contributions of our study is measuring GBMSM's willingness to pay for PrEP out of pocket, which is particularly important given the impending Canadian decisions about funding models for PrEP. We first interpret these findings in the interest of helping policymakers to attend to these social differences in willingness to pay. Our study found that willingness to pay for PrEP was significantly associated with respondents' socio-economic status (SES), which we measured using educational attainment and annual income. While willingness to pay for PrEP is less documented in the literature, these data support findings reported elsewhere, which identify the high cost of PrEP as a barrier to uptake (King et al. 2014; Ko et al. 2016) . Increased willingness to pay for PrEP among respondents with higher SES, as well as increased awareness of PrEP among respondents with higher educational attainment, is consistent with fundamental cause theory-first articulated by Link and Phelan (1995) . Fundamental cause theory maintains that many associations between SES and negative health outcomes are explained by access to resources, which can be used to minimize or avoid the consequences of disease once (or before) it occurs (Link and Phelan 1995) .
When considering new health innovations, such as PrEP, it holds that people with greater resources are more favourably positioned to know about, or have the means to access, new health technologies (Link and Phelan 1995; Rubin et al. 2010; Holloway et al. 2017; Allgood et al. 2016) . The fact that educational attainment was positively associated with awareness and willingness to pay for PrEP out-of-pocket, but not with interest in PrEP, is consistent with fundamental causes theory: respondents with higher SES are more likely to know about, and have the means to access PrEP, despite being equally as interested in this health innovation as those with lower SES.
Despite data collection occurring before Health Canada approved the use of TDF-FTC for PrEP in 2016, awareness of PrEP in our sample was 55%. This finding is relatively high compared to previous estimates of PrEP awareness in Canada reported elsewhere between 2011 and 2013 (Lachowsky et al. 2016; Leonardi et al. 2011; Lebouché et al. 2016) . Once respondents were informed of PrEP in the survey, 47% expressed interest in using PrEP. This finding likely reflects some proportion of GBMSM who do not perceive themselves to be Bat-risk^for HIV, and therefore do not consider themselves as a prospective consumer of PrEP (Knight et al. 2016; Young et al. 2014; Parsons et al. 2017) ; this highlights the need for targeted education campaigns among GBMSM to improve knowledge regarding the benefits of PrEP. Moreover, such campaigns should specifically target populations this research identifies as being already less aware of PrEP, such as bisexual-identified and older men.
Awareness and interest in PrEP varied between provinces, with respondents in British Columbia reporting the highest level of awareness of PrEP (59.5%), and individuals living in the prairie provinces (i.e., Alberta, Saskatchewan, and Manitoba) reporting the highest level of interest in PrEP. High levels of interest in PrEP within Saskatchewan may be promising for future PrEP rollout in this province, particularly given that Saskatchewan has the highest rates of HIV in Canada (Public Health Agency of Canada 2014). While this study highlights significant differences between provinces broadly, future research should ask related questions Bin context^to further identify province-specific barriers to PrEP access.
Perhaps unsurprisingly, awareness of PrEP was significantly higher in urban areas (60.7%), compared to among GBMSM living in suburban (50.3%), small city/town (44.1%), and rural and remote (48.0%) areas. This is consistent with geographic disparities in HIV literacy in the Canadian context more broadly, which suggests rurality is negatively associated with knowledge of HIV/AIDS, as well as the likelihood that people have talked about 
Limitations
There are some important limitations that need to be considered when interpreting the current study results. First, the data were drawn from a cross-sectional Internet survey that used non-probability sampling strategies for recruitment; therefore, despite the large sample size, it is difficult to say to what extent this sample represents gay and bisexual men in Canada or elsewhere. Second, the online nature of the survey may have excluded some respondents, while oversampling those with strong ties to the GBMSM community and those who are educated and affluent, leading to an over-reporting of PrEP interest. Third, the data were collected before the approval of PrEP by Health Canada and as such may not represent the current state of awareness and interest. Continued monitoring of PrEP interest and willingness to pay is warranted. Fourth, we used the contingent valuation method to assess willingness to pay. Contingent valuation asks survey respondents how much they would be willing to pay for a particular good, and is widely used to measure the value of goods not traded in the marketplace (such as PrEP at the time of data collection) (Bradford et al. 2004 ). However, the contingent valuation method has several limitations and biases identified elsewhere, such as Bstarting point bias^and other response effects which may influence how respondents answer the question, particularly in cases when respondents have little direct experience with the product in question (Bradford et al. 2004; Klose 1999) . Future research should consider other approaches to capture willingness to pay for PrEP to minimize response biases, such as the double-bounded dichotomous choice method. Finally, we did not consider how risk for HIV (e.g., number of sex partners) may relate to awareness, interest, or willingness to use PrEP, which has been shown to be associated with these outcomes (Lachowsky et al. 2016; Rucinski et al. 2013 ) and remains an important future research direction. For example, with regard to implementation, while providing PrEP to all eligible GBMSM would have the greatest overall impact on reducing new HIV infections and mortality, a dynamic modeling study in a Canadian context suggests this would not be cost-effective at the health systems level due to the high cost of PrEP. Instead, focusing PrEP uptake among the highest risk GBMSM was the most efficient approach to implementation (MacFadden et al. 2016 ).
Conclusions
These findings have important implications for future policy and interventions related to PrEP. In particular, this study has identified important disparities in awareness, interest, and willingness to pay for PrEP, which should be taken into consideration as PrEP becomes more widely available in Canada. While current PrEP efforts in Canada have largely targeted gay-identified MSM, future interventions and education efforts should extend to eligible non-gay-identified and older GBMSM, who may also benefit from PrEP. Finally, if PrEP continues to be accessed primarily through private insurance or out-of-pocket, or without publicly funded universal or SEStargeted access to PrEP, we risk perpetuating existing health inequities within GBMSM, as SES is already a known indicator for HIV infection and related mortality.
